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The recent surge in interventional cardiac procedures em- 
phasizes the critical need for improvements in the sensitivity 
and specificity of noninvasive diagnostic techniques for both 
screening and evaluating coronary artery disease. Ultrafast 
computed tomographic scanning is an emerging modality 
with considerable potential for fulfilling this role. 
The present study. In the present issue of the Journal, 
Roig et al. (1) report their initial studies of exercise testing 
using ultrafast computed tomography. Thirty-one patients 
had both selective coronary angiography followed within 1 
month by ultrafast computed tomographic studies of left 
ventricular ejection fraction at rest and during graded bicycle 
ergometry. Subsequently, complete rest and exercise study 
analysis was possible in 27 patients. The intent of the study 
was to examine the feasibility of ultrafast computed tomog- 
raphy as a minimally invasive means to define the absence or 
presence of significant coronary artery disease (defined as 
>50% stenosis in one or more vessels) by analysis of global 
and regional (tomographic) left ventricular ejection fraction. 
The authors found, in patients without definite disease, that 
global ejection fraction increased on the average of 5% units 
during exercise whereas it decreased on the order of 5% 
units in patients with disease. As pointed out in this study 
and in prior studies (2,3), the distribution of regional ejection 
fraction in the normal left ventricle is heterogeneous but 
presents as a near normal distribution function. During 
exercise, the regional distribution narrowed and the average 
*Editorials published in Journal of rhc American College of Cardiology 
reflect the views of the authors and do not necessarily represent the views of 
JACC or the American College of Cardiology. 
From the Department of Radiology, University of Chicago. Chicago. 
Illinois and the tDepartments of Cardiovascular Diseases and Internal Med- 
icine, Mayo Clinic, Rochester. Minnesota. 
Address for reorints: Martin J. Lipton. MD, Department of Radiology, 
University of Chicago, Box 429, 5841 South Maryland Avenue, Chicago, 
Illinois 60612. 
value increased for patients without disease, whereas the 
distribution of ejection fraction widened and the average 
decreased in patients with disease. The authors found that 
only patients with normal coronary arteries have both an 
increase in global ejection fraction and uniform improve- 
ment in regional function (9 [75%] of 12 analyzable cases). 
Additionally, only patients with coronary disease showed a 
decrease in global ejection fraction and a broadening of the 
distribution of regional function (12 [80%] of 15). Two 
normal subjects and four patients with coronary artery 
disease had variable responses for both global and regional 
left ventricular ejection fraction (6 [22%] of 27). 
This is the first formal study that describes in detail the 
potential application of ultrafast computed tomography to 
exercise testing. Although some of the patients in the study 
had previously performed treadmill exercise testing or tread- 
mill exercise plus thallium scintigraphy, the number was 
small. No comparison hemodynamic data are noted and the 
reader is not apprised of the potential for differences in 
medical therapy between exercise studies because the tread- 
mill tests were performed before catheterization and the 
ultrafast computed tomographic studies were performed up 
to 1 month after catheterization. Therefore, no fair compar- 
ison is possible between the treadmill and ultrafast computed 
tomographic exercise studies. 
Comparison with other noninvasive imaging methods. De- 
spite the relative lack of comparison with other currently 
available noninvasive imaging modalities, the study points 
out the potential usefulness of obtaining data not only on 
global left ventricular ejection fraction during exercise, but 
also on regional assessment of systolic function, which is an 
addition that may improve the ultimate sensitivity and spec- 
ificity of the technique; however, one must view these data 
in the context of the technology that is routinely available at 
most medical centers for the noninvasive diagnosis and 
evaluation of coronary artery disease. The sensitivity and 
specificity of standard treadmill exercise testing for such 
diagnosis are well established and are significantly improved 
with the addition of thallium scintigraphy at peak exercise 
followed by redistribution imaging at rest (4). Rest and 
exercise- (bicycle ergometry) gated equilibrium imaging us- 
ing technetium-99m is also widely employed for the diagno- 
sis of coronary artery disease (4); and both myocardial 
perfusion and blood pool equilibrium scanning can be used 
to provide prognostic information even after the firm estab- 
lishment of the diagnosis of coronary disease by selective 
angiography (5,6). 
Ultrafast computed tomography provides quantitative 
data regarding cardiac anatomy, ventricular volumes and 
large vessel and myocardial flow (7-13). The major attribute 
of the technique, which is shared by nuclear magnetic 
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resonance imaging (NMR), two-dimensional echocardiog- volumes are well known (8); however, the use of nonionic 
raphy and positron emission tomography (PET), is tomo- contrast material may significantly increase the cost of the 
graphic data acquisition, thus avoiding confusion of cardiac study. The choice of centroid noted by the authors (I), to 
chamber orientation and geometry common to planar pro- which all regional ejection fraction data were referred, is 
jection methods (angiography, digital subtraction and rou- more complex than alluded to in the article. Early studies 
tine equilibrium studies). However, unlike echocardiog- with computed tomography and recent studies (20) using 
raphy, ultrafast computed tomography allows for rapid ultrasound suggested that a floating point, epicardial cen- 
multilevel imaging with known geometric registration. Exer- troid may be more appropriate than the fixed point, endo- 
cise testing using two-dimensional echocardiography has cardial centroid employed. Finally, all ultrafast computed 
been reported (14), but the lack of imaging during exercise tomographic examinations, because of the individualization 
probably limits the clinical usefulness of this method. De- of each patient examination for positioning, number of levels 
spite the optimistic future of NMR and PET, limited quan- scanned and contrast administration kinetics. require active 
titative cardiac data are available and the feasibility of using physician input for optimization of image and subsequent 
exercise testing with these techniques has not been reported. physiologic data. 
One may question the usefulness of ultrafast computed 
tomographic studies that present only ejection fraction 
information (1) because the potential for the technique is 
much greater. Data regarding global left ventricular ejection 
fraction and quantitation of regional systolic function can be 
obtained from blood pool imaging, and duplication of such 
data by two imaging methods is clinically inefficient and 
preserves the inane imaging wars waged within a given 
institution as well as on a national scale. The true value or 
place of computed tomography in exercise testing lies in its 
potential to assess global left (and right) ventricular volumes, 
left ventricular mass, the dynamics of rapid emptying and 
early diastolic filling (15) on a regional and global basis and 
regional wall thickening (10,16), all during a single examina- 
tion (17,18). Recent studies also indicate that ultrafast com- 
puted tomography can identify calcification in the coronary 
arteries with unique precision and thus may additionally 
provide a useful screening approach for patients at high risk 
for coronary artery disease (19). 
The current study by Roig et al. (1) provides a basis for 
future investigations, but the data are preliminary; the clear 
picture for the potential role of ultrafast computed tomogra- 
phy as a diagnostic and prognostic tool in patients with 
suspected or proved coronary artery disease will await 
additional studies and resolution of the problems noted 
herein. 
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